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(54) Video coding and decoding method and system with teletext capability 



(57) A video coding apparatus receives a video sig- 
nal containing moving-picture information, together with 
other information present in certain horizontal scanning 
lines in the vertical blanking intervals. The video coding 
apparatus compresses the moving-picture information 
into a compressed digital video data stream, assembles 
the other information into packets, and multiplexes the 
packets with the compressed digital video data stream 
to generate an output signal. A video decoding appara- 



tus demultiplexes this signal to separate the packets 
from the compressed digital video data stream, decom- 
presses the compressed digital video data, and outputs 
a video signal having information obtained from the 
packets in certain horizontal scanning lines in the verti- 
cal wanking intervals/and decompressed moving-pic- 
ti*e »rtormation in other horizontal scanning lines. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to apparatus for cod- s 
ing and decoding video signals containing information 
such as teletext in the vertical blanking interval. 

Jechnoiogy for compressively coding and decoding 
digital video signals is well established. Standards such 
as MPEG-1, MPEG-2, H.261, and H.320 specify video io 
coding methods that are used in teleconferencing sys- 
tems and videophones to transmit compressed digital 
video signals over telephone lines, and in image storage 
systems to store video data efficiently. MPEG, inciden- 
tally, stands for the Motion Picture Experts Group, and is 
all of the standards mentioned above are recommended 
by the Telecommunication Standardization Sector of the 
International Telecommunications Union (ITU-T). 

Conventional systems implementing the above and 
other, similar standards often multiplex the coded video 20 
signal with an audio signal, and sometimes with a fac- 
simile signal or data signal, permitting facsimile images 
or computer files to be sent along with the video picture 
and sound, but these conventional systems ignore the 
teletext information that can be added to video signals 2s 
in horizontal scanning lines in the vertical blanking inter- 
val. The conventional systems are therefore unable to 
take advantage of the existing facilities offered by tele- 
text-capable video receivers for cfisplaying text and 
graphics, and are unable to transmit or store the teletext 30 
information contained in many television broadcast sig- 
nals. 

These conventional systems are similarly unable to 
transmit or store test signals, ghost-cancellation sig- 
nals, and other such signals occurring in the vertical 3s 
blanking interval. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the present invention to 40 
enable teletext information to be transmitted and 
received together with a compressed digital video data 
signal. 

Another object of the invention is to enable teletext 
information to be stored together with compressed dig- 45 
itai video data. 

A more general object of the invention is to enable 
any type of information contained in the vertical blank- 
ing interval of a video signal to be transmitted or stored 
together with compressed digital data encoding the so 
moving-picture information carried by the video signal. 

A further object of the invention is to enable a tel- 
econferencing system to display text and graphics on a 
conventional television monitor of the type equipped to 
receive and display teletext 55 

The invented video coding apparatus receives a 
video signal containing moving-picture information and 
other information. The other information is present in 
certain horizontal scanning lines in the vertical blanking 



intervals of the video signal. The moving-picture infor- 
mation is contained in the horizontal scanning lines not 
disposed in the vertical blanking intervals. 

A compressive encoder encodes the moving-pic- 
ture information to generate a compressed digital video 
data stream. The compressive encoder ignores the 
other information present in the vertical blanking inter- 
vals. A packet assembler assembles this other informa- 
tion into packets and adds header information, such as 
a synchronization pattern and flag information, to each 
packet. To maintain a constant output rate, the packet 
assembler may also generate dummy packets. A multi- 
plexer multiplexes these packets with the compressed 
digital video data stream to generate an output data sig- 
nal. 

In the invented video decoding apparatus, a demul- 
tiplexer receives this data signal and separates the 
packets from the compressed digital video data stream. 
A packet disassembler inputs the packets, discards the 
header information, discards dummy packets, and out- 
puts the remaining information as a first video signal, in 
synchronization with a display synchronizing signal that 
indicates the timing of horizontal scanning lines and ver- 
tical blanking intervals. A decompressive decoder, oper- 
ating in synchronization with this display synchronizing 
signal, decodes the compressed digital video data 
stream to generate a second video signal. A selector, 
also operating in synchronization with the display syn- 
chronizing signal, selects the first video signal during 
certain horizontal scanning lines in the vertical blanking 
intervals, and the second video signal during other hor- 
izontal scanning lines, thereby generating an output 
video signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of the video coding appa- 
ratus. 

FIG. 2 is a block diagram of the video decoding 
apparatus. 

FIG. 3 illustrates a packet format 
FIG. 4 illustrates another packet format. 

DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the invention, comprising a 
video coding apparatus and a video decoding appara- 
tus, will be described below with reference to the 
attached illustrative drawings. 

FIG. 1 is a functional block diagram of the video 
coding apparatus and associated source apparatus. 
The source apparatus in this case comprises a video 
camera (CAM) 2 that outputs an analog video signal of 
the type standardized by the National Television System 
Committee (NTSC). This signal is sent to an analog-to- 
digital (A/D) converter 4 and digitized to produce a 27- 
MHz eight-bit-parallel digital video signal, which is pro- 
vided to an NTSC decoder (NTSC DEC) 6. The analog- 
to-digital converter 4 and NTSC decoder 6 both operate 
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in synchronization with a 27-MHz clock signal supplied 
by a clock generator (CLK GEN) 8. 

The exact clock rate differs slightly from 27 MHz. 
Other clock rates and data rates mentioned below are 
likewise approximate. In any case, the invention is not 
limited to any particular clock rates or data rates. 

From the output of the analog-to-digrtal converter 4. 
the NTSC decoder 6 produces three digital signals:, an 
eight-bit-parallel luminance signal Y, an eight-bit-parallel 
chrominance signal C consisting of color difference sig- 
nals Cr and Cb, and a two-bit-parallel synchronizing sig- 
nal ESYNC. These signals are supplied to an MPEG-2 
video encoder (MPEG2 ENC) 10 and a packet assem- 
bler 12. The luminance and chrominance signals Y and 
G have approximate data rates of 13.5 MHz each. 

The MPEG-2 video encoder 10 is a compressive 
encoder that receives all three signals Y, C. and 
ESYNC, and generates a compressed video data 
stream D. 

The packet assembler 12 comprises a buffer circuit 
(BUFF) 14, a control circuit (CONT) 16, and a packet 
packing circuit (PACK) 18. The control circuit 16 
receives the synchronizing signal ESYNC and supplies 
read and write control signals to the buffer circuit 14. 
The buffer circuit 14 receives the digital luminance sig- 
nal Y stores this signal Y in accordance with the write 
control signals, and outputs the stored signal data to the 
packet packing circuit 18 in accordance with the read 
control signals. The packet packing circuit 18 outputs 
packets P of data. 

The compressed digital video data stream D and 
packets P are received by an MPEG-2 multiplexer 
(MPEG2 MUX) 20, which multiplexes them to produce 
an output data signal that can be transmitted over a 
communication channel or stored in a storage medium. 
FIG. 1 shows the output data signal being transmitted 
over a communication channel. 

FIG. 2 is a functional block diagram of the video 
decoding apparatus and associated display apparatus. 
In the video decoding apparatus, an MPEG-2 demulti- 
plexer (MPEG2 DMUX) 22 receives the data signal out- 
put by the MPEG-2 multiplexer 20 in the video coding 
apparatus, and separates the compressed digital video 
data stream D from the packets P. The compressed dig- 
ital video data stream D is sent to an MPEG-2 video 
decoder (MPEG2 DEC) 24, which also receives a two- 
bit-parallel display synchronizing signal DSYNC. The 
MPEG-2 video decoder 24 is a decompressive decoder 
that generates, from the compressed digital video data 
stream D, an eight-bit-paraJlei luminance signal Y and 
an eight-bit-parallel chrominance signal C having the 
same 13.5-MHz data rate and substantially the same 
content as the luminance and chrominance signals Y 
and C in the video coding apparatus. 

The packets P output by the MPEG-2 demultiplexer 
22, and the display synchronizing signal DSYNC, are 
sent to a packet disassembler 26 comprising a packet 
unpacking circuit (DPACK) 28, a control circuit (CONT) 
30, and a buffer circuit (BUFF) 32. The control circuit 30 



generates read, write, and selection control signals from 
the display synchronizing signal DSYNC. The packet 
unpacking circuit 28 removes header information from 
the packets P and sends the remaining eight-bit-parallel 

5 data to the buffer circuit 32. The buffer circuit 32 stores 
the data received from the packet unpacking circuit 28 
according to the write control signals received from the 
control circuit 30, and outputs the data thus stored in 
accordance with the read control signals, at the same 

io 13.5-MHz rate as the luminance signal Y output by the 
MPEG-2 decoder 24. 

The luminance signal Y from the MPEG-2 decoder 
24 and the data signal output from the buffer circuit 32 
become inputs to a selector (SEL) 34, which selects one 

is input signal or the other acoording to the selection con- 
trol signal from the control circuit 30. The output of the 
selector 34, and the chrominance signal C output by the 
MPEG-2 decoder 24, are supplied to an NTSC encoder 
(NTSC ENC D/A) 36, which also receives a clock signal 

20 from a clock generator (CLK GEN) 38. From this clock 
signal, the NTSC encoder 36 creates the above-men- 
tioned display synchronizing signal DSYNC. The NTSC 
encoder 36 also combines and encodes the output of 
the selector 34 and the chrominance signal C to gener- 

25 ate an analog NTSC video signal, which is provided to 
and displayed by a television monitor 40 equipped with, 
for example, a cathode-ray tube (CRT). 

FIGs. 3 and 4 show the formats of the packets P. 
FIG r 3 shows a valid packet; FiG. 4 shows a dummy 

30 packet. Both packets begin with a two-byte synchroniza- 
tion pattern or syncword 42. followed by one byte of flag 
information 44 that identifies the packet type. These 
three bytes 42 and 44 constitute the header information 
of the packet A valid packet continues with four data 

35 fields 46. 48, 50, and 52, each containing digital data 
derived from one horizontal scanning line of the lumi- 
nance signal Y. For example, the packet in FIG. 3 con- 
tains data obtained from the fourteenth, fifteenth, 
sixteenth, and twenty-first horizontal scanning lines 

40 (denoted 14H, 15H. 16H, and 21 H) of a video frame. A 
dummy packet continues with a dummy data field 54, as 
shown in FIG. 4, equal in length to the combination of 
the above four data fields 46, 48, 50, and 52, but con- 
taining dummy data. 

45 The novel elements in this embodiment are the 
packet assembler 12 in the coding apparatus and the 
packet disassembler 26 in the decoding apparatus. 
These elements can be constructed in various ways. 
The buffer circuits 14 and 32 function as first-in-first-out 

so (FIFO) memories, so commercially available FiFO 
memories can be employed, or a general-purpose , 
memory device such as a static random-access mem- 
ory (SRAM) can be controlled to operate as an FIFO 
memory. The control circuits 16 and 30 incorporate 

55 counters for counting the synchronizing signals ESYNC 
and DSYNC and logic circuits for generating read, write, 
and selection control signals responsive to the count 
values. The packet packing and unpacking circuits 18 
and 28 comprise data registers, comparators, and other 
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logic circuits for generating and recognizing syncwords 
and flag bytes and performing other functions to be 
described later. The control circuits 16 and 30 and 
packet packing and unpacking circuits 1 8 and 28 can be 
created from gate arrays or programmable logic 
devices, using techniques familiar to those skilled in the 
digital electronics art. 

The entire packet assembler 12 can also be con- 
structed as a single application-specific integrated cir- 
cuit, which can be used together with a conventional 
MPEG-2 encoder and multiplexer to practice the inven- 
tion. Alternatively, the packet assembler 12 can be com- 
bined with the MPEG-2 encoder, or with the MPEG-2 
multiplexer, or with both, into a single integrated circuit 
Similarly, the packet disassembler 26 and selector 
34 can be constructed as a single application-specific 
integrated circuit which can be used together with a 
conventional MPEG-2 demultiplexer and decoder; or 
the packet disassembler 26 can be combined with the 
MPEG-2 decoder, or with the MPEG-2 demultiplexer, or 
with both, into a single integrated circuit. 

The packet assembler 12 or packet disassembler 
26 can also be constructed by providing a random- 
access memory (RAM) for data buffering, a general-pur- 
pose microprocessor, and a read-only memory (ROM) 
for storing a program that the microprocessor executes 
to carry out the combined functions of the control circuit 
16 and packet packing circuit 18 in the coding appara- 
tus, or control circuit 30 and packet unpacking circuit 28 
in the decoding apparatus. The microprocessor may be 
programmed to carry out other functions as well, such 
as overall control of the coding or decoding apparatus. 
The microprocessbr, RAM, and ROM may be integrated 
into a single microcontroller device. 

In short, the invention can be practiced in many dif- 
ferent hardware configurations, and is not limited to just 
one hardware configuration. 

Next the operation of the video coding apparatus 
win be described. Descriptions of the operation of the 
analog-to-digital converter 4, NTSC decoder 6, MPEG- * 
2 encoder 10, and MPEG-2 multiplexer 20 will be for the 
most part omitted, as these circuits are well known. 

In the NTSC signal of the present embodiment, the 
first twenty-one horizontal scanning lines in each field 
are disposed in the vertical blanking interval. Some of «• 
these horizontal scanning lines contain vertical syn- 
chronizing pulses and equalizing pulses; other lines 
may contain test signals, ghost-cancellation signals, or 
closed-caption signals; still other lines contain teletext 
information, the transmission of which is an object of the v 
present invention. Teletext information is typically car- 
ried in the luminance component of four horizontal 
scanning lines in each vertical blanking interval, e.g 
lines 14H. 15H. 16H. and 21H in the first field and lines 
277H. 278H, 279H, and 284H in the second field of 
each video frame. 

The invention is of course not limited to transmitting 
information in these particular horizontal scanning lines. 



Horizontal scanning lines not disposed in the verti- 
cal blanking interval contain moving-picture information, 
which is compressed by the MPEG-2 encoder 10 as 
described in the MPEG-2 technical specifications. The 
s MPEG-2 encoder 10 ignores the teletext information 
present in the vertical blanking interval. 

In the packet assembler 12, by counting the syn- 
chronizing signal ESYNC. the control circuit 16 recog- 
nizes the start of each video frame, field, and horizontal 
io scanning line, and determines the line numbers of hori- 
zontal scanning lines. During horizontal scanning lines 
assigned to carry teletext information, the control circuit 
16 activates the write control signal, causing the lumi- 
nance waveforms of these lines to be stored digitally in 
»s the buffer circuit 14. The data stored comprise seven 
hundf ed twenty samples (each sample having eight 
data bits) per horizontal scanning line, equivalent to the 
seven hundred twenty luminance pixels per horizontal 
scanning line in the moving-picture information. 
x The packet packing circuit 18 communicates with 
the control circuit 16 and monitors the status of the 
buffer orcurt 14. At regular intervals, the packet packing 
or curt 18 generates a syncword 42 and flag information 
44 r me buffer circuit 14 contains sufficient valid data. 
?t the flag wrtormation indicates a valid packet and the 
pacfcet packing circuit 18 commands the control circuit 
16 to activate the read control signal, causing data 
stored w the buffer circuit 14 to be read out to the packet 
pacing orcurt 1 8 in first-in-first-out order. In this way the 
x txjffer c*qit 1 4 assembles a packet like the one shown 
91 FK ? 3 The P 30 *^ in FIG - 3 contains the luminance 
waveform data of horizontal scanning lines 14H, 15H. 
16H and 21 H in the vertical blanking interval beginning 
the frst field of a video frame. The next packet output 
35 wouw contain the luminance waveform data of horizon- 
tal scanning lines 277H, 278H, 279H, and 284H in the 
vertcai Wanking interval beginning the second field of 
the tame v<3eo frame. 

f the butter circuit 14 does not contain enough valid 
data for a valid packet, the packet packing circuit 18 
generates dummy data, such as all-zero data or all-one 
aau and outputs a packet like the one in FIG. 4. while 
our* c* circuit 1 6 leaves the read control signal inac- 
frv* By generating dummy packets as necessary, the 
p*cxh pacfcmg circuit 18 is able to deliver packets P to 
r>* M*>c Cr2 multiplexer 20 at a steady data rate of sub- 
u*t+mm 9 t 4 megabits per second (1.4 Mbps). 

J** M»EG-2 multiplexer 20 has a user interface at 
•*cn « can receive arbitrary user data; the packets P 
a>» kisMd to this interface. The MPEG-2 multiplexer 
To "V^ties these packets P together with the com- 
r*w*r rvjrtai video data stream D received from the 
y*>f r. ? encoder 10, as described in the MPEG-2 tech- 
weataations, to create the output data signal sent 
v*a • communication channel, for example, to the 
oacocang apparatus. 

Hert the operation of the video decoding apparatus 
be described. Descriptions of the operation of the 
MPE02 demultiplexer 22/ MPEG-2 decoder 24, and 
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NTSC encoder 36 will be largely omitted, as these cir- 
cuits are also well known. 

The MPEG-2 demultiplexer 22 demultiplexes the 
arriving signal to separate the packets P from the com- 
pressed digital video data stream D. The MPEG-2 
demultiplexer 22 has a user interface through which it 
sends the packets P to the packet disassembler 26. The 
cbmpressed digital video data stream D is sent to-the 
MPEG-2 decoder 24 and decoded according to the 
MPEG-2 technical specifications. 

The packet unpacking circuit 28 examines the flag 
information 44 in each incoming packet P to determine 
whether the packet is a dummy packet or contains valid 
data. Dummy packets are discarded, while valid packets 
are stripped of their header information, then stored in 
the buffer circuit 32. In FIG. 3. the contents of the data 
fields 46, 48, 50. and 52 are stored in the buffer circuit 
32; the syncword 42 and flag information 44 are dis- 
carded. In FIG. 4. the entire packet is discarded, 
because it contains dummy data. The control circuit 30 
generates the necessary write control signals in 
response to commands from the packet unpacking cir- 
cuit 28^ 

Operation of the video decoding apparatus is syn- 
chronized with the synchronizing signal DSYNC which, 
like the synchronizing signal ESYNC in the coder, indi- 
cates the start of each video frame, field, and horizontal 
scanning line. By counting this synchronizing signal 
DSYNC. the control circuit 30 determines the horizontal 
scanning lines which are assigned to carry teletext infor- 
mation in the vertical blanking intervals. During these 
horizontal scanning lines, the control circuit 30 activates 
the read control signal to have the data stored in the 
buffer circuit 32 read out to the selector 34. in first-in- 
first-out order, at a rate of 13.5 MHz. and activates the 
selection control signal so that the selector 34 selects 
these data. During other horizontal scanning lines the 
control circuit 30 deactivates the read control and selec- 
tion control signals, so that no data are read out of the 
buffer circuit 32 and the selector 34 selects the lumi- 
nance signal Y from the MPEG-2 decoder. 

Normally, the horizontal scanning lines during 
which the read control and selection control signals in 
the video decoding apparatus are active will be the 
same as the horizontal scanning lines during which the 
write control signal was active in the video coding appa- 
ratus, eg. lines 14H, 15H, 16H. 21 H, 277H, 278H, 
279H, and 284H of each video frame. This is not a nec- 
essary condition, however; teletext signals present on 
certain horizontal scanning lines in the source signal 
input to the video coding apparatus can be moved to 
other horizontal scanning lines in the video signal output 
by the video decoding apparatus. 

By receiving the output of the selector 34 as a lumi- 
nance signal and receiving the chrominance signal C 
output by the MPEG-2 decoder, the NTSC encoder 36 
is able to generate a video signal containing both the. 
moving-picture information compressed and decom- 
pressed by the MPEG-2 encoder 10 and decoder 24, 



and the teletext information that was packed and 
unpacked by the packet packing circuit 18 and packet 
unpacking circuit 28 and transmitted as packets P of 
user data. The NTSC encoder 36 includes a digital-to- 
5 analog (D/A) converter that converts this video signal 
from digital to analog form for output to the television 
monitor 40. 

The television monitor 40 includes not only circuits 
for displaying a standard analog NTSC picture signal 

io but also circuits for receiving and displaying teletext By 
operating controls on the television monitor 40, the 
viewer can choose whether to display a moving video 
picture or pages of teletext. The teletext information, 
incidentally, is not restricted to text: teletext may also 

is include graphics. 

In video teleconferencing there are many occasions 
when the participants wish to discuss schedules, finan- 
cial figures, business charts, engineering data, or other 
information that can be best displayed as text or graph- 
20 ics. Some existing teleconferencing systems provide for 
the multiplexing of such information as facsimile data or 
computer files together with the compressed video data 
stream, but viewing the information then requires a sep- 
arate facsimile machine or computer display. The 
25 present invention enables text or graphics to be dis- 
played on the same television monitor 40 as the mov- 
ing-picture video signal, which is more convenient to the 
user. 

The invention also saves money. Instead of requir- 
30 ing a facsimile machine or computer, the invented sys- 
tem requires only the addition of the packet assembler 
12 to a conventional video coding apparatus, and the 
addition of the packet disassembler 26 and selector 34 
to a conventional video decoding apparatus. As 
35 described earlier, the packet assembler 12 arid disas- 
sembler 26 can consist of as few as one integrated cir- 
cuit each, or can even be integrated into other 
integrated circuits of the apparatus. 

Similar benefits are obtained in videophone sys- 
40 terns. 

In image storage systems, the invention enables 
teletext information to be stored together with com- 
pressed video data, then reproduced on a conventional 
television monitor 40 equipped for teletext reception. 

45 This feature is useful in, for example, the archiving of tel- 
evision broadcasts that contain teletext. 

The invention is not limited to the embodiment 
shown in the drawings. Some examples of the many 
possible variations are as follows. 

50 Instead of an MPEG-2 encoder and decoder, the 
invention can employ an encoder and decoder conform- ' 
ing to other standards such as MPEG-1 . H.261 . H.320. 
or in general any compressive encoder and decompres- 
sive decoder. If a suitable murtiplexerand demultiplexer 

55 with a user interface are not already available, they can 
easily be designed and manufactured. 

No restriction is placed on the format of the com- 
pressed video data stream D. The data D may be organ- 
ized into packets, words, frames, or any other units. 
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The packet format of the packets P is not limited to 
the format shown in FIGs. 3 and 4. The format may also 
include a check code or error-correcting code for error 
control, for example. 

The multiplexer and demultiplexer may multiplex s 
and demultiplex other signals in addition to the com- 
pressed video data stream D and packets P. These 
other, signals might include, for example, a compressed 
audio signal, text data other than teletext and facsimile 
signals or computer files as mentioned above. w 

The video source does not have to be a video cam 
era. The source equipment may be a television receiver, 
a video tape recorder or cassette recorder, or any other 
device producing a video signal. 

The invention is not restricted to NTSC source sig- is 
nals. The source signal may be another type of compos- 
ite video signal (PAL or SEC AM), or an S-video signal in 
which luminance and chrominance signals are supplied 
separately, or a signal in the comnron intermediate for- 
mat (GIF). a 

The horizontal scanning lines containing the tele- 
text information are not restricted to four lines per verti- 
cal blanking interval; there may be more or less than 
four lines. 

The invention is not limited to video signals contain- 25 
ing teletext. Video signals containing videotex informa- 
tion (interactive teletext) can be processed in the same 
way. The term teletext should be understood as cover- 
ing videotex and all other such systems that transmit 
text or graphics during the vertical blanking interval of a 30 
video signal. 

The invention can also be used to transmit the test 
signals or ghost-cancellation signals mentioned above, 
or in general to transmit any information contained in 
the vertical blanking interval which is ignored by con- 35 
verrtional video coding and decoding apparatus. 

The packet assembler does not necessarily have to 
generate dummy packets; it may generate and output 2. 
only valid packets. 

The packets output by the packet assembler need 40 
not simply contain the digitized waveforms of the rele- 3. 
vant horizontal scanning lines. This scheme has the vir- 
tues of simplicity and of being applicable to any type of 
information contained in the vertical blanking interval, 
but in many teletext systems, the information represents 45 
sequences of character codes, formatting codes, 4. 
graphic-drawing command codes, and the like. The 
packet assembler may be adapted to reduce the wave- 
forms to these codes, thereby achieving a lower data 
rate. The packet disassembler can then be adapted to so 5. 
reconstruct the waveforms from the received codes. 

Those skilled in the art will recognize that further 
modifications are possible within the scope of the inven- 
tion as claimed below. 



Claims 

1. A method of coding and decoding a video signal 
containing moving-picture information in horizontal 
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scanning lines not disposed in vertical blanking 
intervals, and containing other information in cer- 
tain first horizontal scanning lines disposed in said 
vertical blanking intervals, comprising the steps of: 
compressive^ coding said moving-picture 
information to generate a compressed digital video 
data stream; 

assembling said other information into pack- 
ets; 

multiplexing said packets with said com- 
pressed digital video data stream to generate a 
data signal; 

demultiplexing said data signal to separate 
said packets from said compressed digital video 
data stream; 

generating a display synchronizing signal 
indicating timings of horizontal scanning lines and 
vertical blanking intervals; 

disassembling said packets to generate a 
first video signal having said other information in 
certain second horizontal scanning lines disposed 
in the vertical blanking intervals indicated by said 
display synchronizing signal; 

decoding said compressed digital video data 
to generate a second video signal having moving- 
picture information in horizontal scanning lines not 
disposed in the vertical blanking intervals indicated 
by said display synchronizing signal; 

selecting said first video signal during said 
second horizontal scanning lines; 

selecting said second video signal during 
horizontal scanning lines other than said second 
horizontal scanning lines; and 

combining the first video signal when thus 
selected and the second video signal when thus 
selected to produce an output video signal. 

The method of claim 1, wherein said other informa- 
tion is teletext information. 

The method of claim 2, comprising the further step 
of supplying said output video signal to a television 
monitor (40) equipped to receive and display tele- 
text information. 

The method of claim 1, wherein said packets con- 
tain digitized waveforms of said first horizontal 
scanning lines. 

The method of claim 1. wherein said step of assem- 
bling comprises: 

storing said other information in a first-in- 
first-out buff er ( 14) ; 

generating header information; 

reading a certain amount of said other infor- 
mation from said first-in-first-out buffer (14); and 

outputting said header information and said, 
certain amount of other information as a packet 
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6. The method of claim 5 wherein, if said certain 
amount of said other information is not available in 
said first-in-f irst-out buffer (14), said certain amount 
of said other information is replaced in said packet 
with dummy information, thereby creating a dummy 5 
packet 

71 The method of claim 6, wherein said header infor- 
mation comprises: 

a synchronization pattern (42) ; and 10 
flag information (44) indicating whether said 
packet is a dummy packet 

8. A video coding apparatus for coding a video signal 
that has vertical blanking intervals, contains mov- 15 
ing-picture information in horizontal scanning lines 

not disposed in said vertical blanking intervals, and 
contains other information in certain horizontal 
scanning lines disposed in said vertical blanking 
intervals, comprising: 20 

a compressive encoder (10) for generating a 
compressed digital video data stream from said 
moving-picture information; 

a packet assembler ( 12) for taking said other 
information from sad certain horizontal scanning 2s 
lines in said vertical blanking intervals and assem- 
bling said other information into packets; and 

a multiplexer (20) coupled to said compres- 
sive encoder (10) and said packet assembler (12), 
for combining said packets with said compressed 30 
digital video data stream to generate an output data 
signal. 

9. The video decoding apparatus of claim 8, wherein 
said other information is teletext information. 35 

10. The video coding apparatus of claim 8, wherein 
said compressive encoder (10) and said multiplexer 
(20) conform to MPEG-2 technical specifications. 

40 

11. The video coding apparatus of claim 8, wherein 
said packet assembler (12) comprises: 

a buffer circuit ( 1 4) for receiving and storing 
said otherJnformation; 

a control circuit (16) coupled to said buffer 4s 
circuit (14), for counting horizontal scanning lines 
and generating read control signals and write con- 
trol signals for said buffer circuit (1 4); and 

a packet packing circuit (18) for reading a 
certain amount of said other information from said so 
buffer circuit (14). generating header information, 
and outputting said certain amount of said other 
information and said header information as a 
packet 

55 

1 2. The video coding apparatus of claim 1 1 , wherein 
said buffer circuit (14) receives and stores cfigitized 
waveforms of said certain horizontal scanning lines. 



13. The video coding apparatus of claim 11, wheran 
said header information comprises a synchroniza- 
tion pattern (42) and flag information (44). 

14. The video decoding apparatus of claim 13 wherein, 
when said certain amount of said other information 
is not present in said buffer circuit (14), said packet 
packing circuit (18) outputs a dummy packet com- 
prising said header information and dummy infor- 
mation, and identifies said dummy packet by the 
flag information (44) in said header information. 

15. A video decoding apparatus tor decoding a multi- 
plexed data signal, containing both compressed 
digital video data and packets of other information, 
to generate an output video signal synchronized 
with a display synchronizing signal indicating tim- 
ings of horizontal scanning lines, comprising: 

a demultiplexer (22) for receiving said multi- 
plexed data signal and separating said compressed 
digital video data from said packets of other infor- 
mation; 

a packet disassembler (26) coupled to said 
demultiplexer (22), for receiving said packets of 
other information and cfisassembling said packets 
of other information to generate a first video signal; 

a decompressive decoder (24) coupled to 
said demultiplexer (22), for receiving said com- 
pressed digital video data and decoding said com- 
pressed digital video data to generate a second 
video signal; and 

a selector (34) coupled to said decompres- 
sive decoder (24) and said packet disassembler 
(26), for selecting said first video signal during cer- 
tain horizontal scanning lines among said horizon- 
tal scanning lines, and selecting said second video 
signal during horizontal scanning lines other than 
said certain horizontal scanning lines, thereby pro- 
ducing said output video signal. 

16. The video decoding apparatus of claim 15. wherein 
said certain horizontal scanning lines are disposed 
in vertical blanking intervals of said output video 
signal. 

17. The video decoding apparatus of claim 15, wherein 
said other information comprises digitized wave- 
forms of said certain horizontal scanning lines. 

18. The video decoding apparatus of daim 15, wherein 
said other information is teletext information. 

.»■ 

19. The video coding apparatus of claim 15. wherein 
said demultiplexer (22) and said decompressive 
decoder (24) conform to MPEG-2 technical specifi- 
cations. 
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20. The video decoding apparatus of claim 1 5. wherein 
each packet among said packets comprises header 
information in addition to said other information. 

21. The video decoding apparatus of claim 20, wherein $ 
said packet disassembler (26) comprises: 

a packet unpacking circuit (28) for receiving 
said packets, discarding said header information, 
and outputting said other information; 

a buffer circuit (32) coupled to said packet 10 
unpacking circuit (28) and said selector (34), for 
storing the other information not discarded by said 
packet unpacking circuit (28); and 

a control circuit (30) coupled to said buffer 
circuit (32), for counting the horizontal scanning is 
lines indicated by said display synchronizing signal, 
generating read control signals and write control 
signals for said buffer circuit (32), and generating 
selection control signals for said selector (34), said 
read control signals causing said other information 20 
stored in said buffer circuit (32) to be read out to 
said selector (34) during said certain horizontal 
scanning lines, and said selection control signals 
causing said selector (34) to select said other infor- 
mation during said certain horizontal scanning is 
lines. 

22. The video decoding apparatus of claim 21 , wherein 
said header information comprises a synchroniza- 
tion pattern (42) and flag information (44), said flag 30 
information (44) indicating whether sad other infor- 
mation is valid. 

23. The video decoding apparatus of claim 22, wherein 
said packet unpacking circuit (28) discards said 3S 
other information when said flag information (44) 
indicates that said other information is not valid. 
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